Evidence that the relative densities of afferents from both eyes control laminar distribution and binocular segregation of retinotectal projections in rats.
In the superior colliculus of normal rodents the crossed retinal projection overlaps the uncrossed projection. The present study describes an abnormal laminar distribution and binocular segregation of the retinotectal afferents induced after the experimental enlargement of the uncrossed retinotectal pathway in pigmented rats. Intraocular injections of anterograde tracers were used to investigate the topographic and laminar organization of retinotectal projections in adult rats given unilateral optic tract lesions at birth. These lesions are known to increase the number of ipsilaterally projecting ganglion cells in the opposite retina. The uncrossed retinal projection to the remaining superior colliculus forms an abnormal band of terminal labeling at the superficial half of the stratum griseum superficiale, markedly different from the laminar distribution of this pathway in unoperated controls. This abnormal uncrossed projection has its maximum density at the rostrolateral quadrant of the tectum. Within this region, the crossed retinotectal projection retracts from the surface of the superior colliculus, leading to partial binocular segregation. The results suggest that both the laminar distribution and the experimental binocular segregation of retinotectal afferents depend on the balance of the densities of the converging pathways from both eyes in the superior colliculus.